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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
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1 . ^ This communication is responsive to application filed 11/17/2003 . 

2. ^ The allowed claim(s) is/are 1^6. 
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Reasons for allowance 

The following is a statement of reasons for allowance: 

Upon consideration, the inclusion of the claimed pagewidth printhead assembly 
as claimed in the combination, is not found in the prior art. This difference is considered 
patentable over the prior art and reflects an improvement in the field of endeavor since 
the following apparatus claim limitations reflect an improvement in the field of endeavor 
and over the prior art of record. ; 

The primary reasons for allowance is, with respect to claims 1-t4 the prior art 

does not teach the following claimed combination: /' 

- / 

■ • . • / ■ 

1. A thermal bend actuator which includes 

a wafer substrate; 

an elongate actuator arm that is fixed to the substrate at a fixed end, the 
elongate actuator arm including a heater layer of a conductive material and a dielectric, 
resiliently flexible layer, the heater layer defining a heater circuit which is connected to 
an electrical potential; 

a working member that is fixed to an opposite free end of the actuator arm; and 
control logic circuitry that is positioned on the substrate, between, and generally 
aligned with, the heater laver and the substrate, the control logic circuitry being 
interconnected between a data input means and the heater circuit and including register 
circuitry connected to the data input means to generate an enabling signal and firing 
circuitry connected between the register circuitry and the heater circuit to close the 



Application/Control Number: 10/713,059 Page 3 

Art Unit: 2853 

heater circuit on receipt of the enabling signal so that said electrical potential generates 
a current in the heater circuit, resist ivelv to heat the heater layer, at least the heater 
laver being of a material having a coefficient of thermal expansion which is such that the 
heater layer can expand on heating and contract on cooling to do work, the heater layer 
being positioned so that the elongate actuator arm experiences differential thermal 
expansion and contraction and thus reciprocally displaces the working member . 

6. A micro-electromechanical device that comprises 
a substrate; and 

a plurality of thermal bend actuators that are positioned on the substrate, each 
thermal bend actuator comprising an elongate actuator arm that is fixed to the substrate 
at a fixed end, the elongate actuator arm including a heater layer of a conductive 
material and a dielectric, resiliently flexible layer, the heater layer defining a heater 
circuit which is connected to an electrical potential; 

a working member that is fixed to an opposite free end of the actuator 
arm; and control logic circuitry that is positioned on the substrate between, and 
generally aligned with, the heater laver and the substrate, the control logic 
circuitry being interconnected between a data input means and each heater circuit and 
including register circuitry connected to the data input means to generate an enabling 
signal and firing circuitry connected between the register circuitry and the heater circuit 
to close the heater circuit on receipt of the enabling signal so that said electrical 
potential generates a current in the heater circuit, resistivelv to heat the heater laver. at 
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least the heater layer being of a material having a coefficient of thermal expansion 
which is such that the heater laver can expand on heating and contract on cooling to do 
work, the heater layer being positioned so that the elongate actuator arm experiences 
differential thermal expansion and contraction and thus reciprocally displaces the 
working member . 

While Choi et al. (US005909230A) teach a similar invention (see 1 i 1 and see fig 
9B), Choi et al. does not teaeh the claimed arrangement of the combination of features 
disclosed by the instant invention, as emphasized above. 

The independent claims are deemed allowable over the art of record. The 
dependent claims depend from the allowed base claims and are also deemed to be 
allowed. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Raquel Y. Gordon, whose telephone number is (571) 
272-2145. The Examiner can normally be reached on M Tu Th and F 8:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the Examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. A fax number is 
available upon request. 

Any inquiry of a general nature or relating to the status of this application of /O 

proceeding may be directed to the Examiner or Supervisor. f J\I (1/ / / 
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